Endothelium-derived relaxing factor release associated with increased endothelial cell inositol trisphosphate and intracellular calcium.
The release of eicosanoids and endothelium-derived relaxing factor (EDRF) from endothelial cells is thought to involve a calcium-dependent step. Using cultured bovine aortic endothelial cells as a model system, we have examined the relation between agonist-induced changes in inositol polyphosphates and calcium levels within the endothelial cells and extracellular calcium on EDRF release. In a superfusion-cascade system, EDRF was detected by the relaxation of a rabbit aortic ring without endothelium suspended beneath a column of cultured endothelial cells. Endothelial cell stimulation by bradykinin or melittin induced dose-dependent relaxation of the bioassay ring. In addition, bradykinin and melittin stimulated an increase in intracellular calcium concentration in fura-2 loaded endothelial cells and an increase in inositol 1,4,5-trisphosphate (Ins[1,4,5]P3) in cells prelabeled with 3H-myoinositol. Bradykinin stimulation produced transient increases in Ins(1,4,5)P3, fura-2 fluorescence and transient EDRF release. Melittin stimulation induced more prolonged release of EDRF from the endothelial cell column, which was correlated with sustained increases in the fura-2 signal and the level of Ins(1,4,5)P3. Omission of calcium from the cell superfusate attenuated, but did not eliminate, bradykinin-induced EDRF release and the calcium transient, whereas the melittin-induced responses were only slightly attenuated. Endothelial cells clearly demonstrate receptor-activation of phospholipase C and release of sequestered calcium from subcellular sites in response to Ins(1,4,5)P3. These results imply that EDRF release is correlated with increased intracellular calcium levels seen in the absence of extracellular calcium. However, sustained release of EDRF does require influx of extracellular calcium via an undefined mechanism.